. Archives of Disease in Childhood, 49, 927. Congenital hypoplasia of depressor anguli oris muscle: a genetically determined condition? The frequency of hypoplasia of the depressor anguli oris muscle was 37 cases among 4 530 consecutive births (8 -2 %). Diagnosis was based on clinical and electromyographic studies. Severe congenital anomalies were detected in 3 of the 37 cases, while another 3 newborns had minor congenital defects. In 17 of the 37 cases there were first-or second-degree relatives with lower lip asymmetry. A minimum of 13 out of the 74 parents of the probands were affected. The high incidence of affection among first-degree relatives of the probands is strong evidence of hereditary factors playing a role in the aetiology of this anomaly.
Congenital facial paralysis is rare and should suggest 7th nerve palsy due to birth trauma. The frequency of unexplained facial asymmetry has recently been reported (Perlman and Reisner, 1973) , and the patients' obstetrical history will ordinarily suggest whether the situation is congenital or acquired during the birth process.
Reports on congenital facial palsies, however, do not distinguish between a partial nerve paralysis and hypoplasia of the anguli oris muscle. Ford (1952) raised the question whether congenital facial paralysis is in fact a congenital aplasia of muscle rather than absence or congenital maldevelopment of the facial nerve nucleus or the 7th cranial nerve itself.
Asymmetric crying facies as a minor congenital anomaly is now considered to be due to congenital absence or hypoplasia of the depressor anguli oris muscle on one side of the mouth. The diagnosis is established by electrical studies and/or the typical clinical picture which includes lower lip asymmetry during crying while forehead wrinkling, nasolabial fold depth, and eye closure remain intact and equal on both sides.
The condition is easily recognizable in newborns and Cayler (1969) congenital heart defects. Recently, additional cases of the 'cardiofacial syndrome' have been described by Chantler and McEnery (1971) and Pape and Pickering (1972) .
This paper reports 37 examples of congenital hypoplasia of the depressor anguli oris muscle, states the incidence of the anomaly, discusses its importance as an index of congenital abnormalities, and presents evidence that the condition is genetically determined. In 3 cases (20, 25, and 28) all living members of the families (with the exception of great-grandparents) were examined specifically for asymmetry of facial movements. In 15 affected babies and 5 of their parents (4 mothers and 1 father) with asymmetry of facial movements, electromyographic studies were done using bipolar concentric needle electrodes. Attempts were made to measure the latency of the evoked potentials after percutaneous stimulation of the facial nerve.
There were technical difficulties involved in performing these tests both because of a difficulty in precisely identifying the examined muscles as well as because of a lack of co-operation by most affected and examined individuals.
Results
Congenital hypoplasia of the depressor anguli oris muscle was detected in 37 out of 4 530 neonates (an incidence of 8 2 0). The mean maternal age of mothers of affected babies was 26-8 years (range 19-40 years). The mother of Case 20 suffered from Electromyographic studies. In none of the examined cases was spontaneous activity found at rest. In 10 out of the 15 affected and examined newborns there was a paucity of diminution of the motor units of short duration (1-2 msec) and relatively low voltage (usually 100-300 pV) at apparently maximal contraction during crying. In 5 cases no differences were found between the affected and the nonaffected side. There was no correlation between the degree of lower lip asymmetry and the paucity of motor units. In Case 29 when both the triangular and the mentalis (the so-called lower lip depressors) were tested on the affected side, a striking electromyographic difference was found with a normal tracing from the mentalis. In Case 4, however, no differences were found when the mentalis was tested on both the affected and the nonaffected side.
Most of our attempts to measure the latency have been unsuccessful because of the pain evoked by the test and the motion artefacts that follow. In Cases 23, 28, 29, and 37 the latency was normal, while in Cases 11 and 19, it was increased on the affected side (9 and 8 msec, respectively, against 4 *5 msec on the nonaffected side).
Five parents with lower lip asymmetry were tested and in 3 of them (Cases 17, 28, and Fig. 1 . Family studies. In 17 out of the 37 cases there was a history of a lower lip asymmetry in the babies' first-or second-degree relatives and/or their sibs.
Careful examination of the 37 mothers of the probands showed 11 of these to present lower lip asymmetry. 14 of the fathers were clinically examined and 2 of them were found to be affected.
According to information supplied by mothers, another 3 fathers of the probands had a history suggesting congenital hypoplasia of the depressor anguli oris muscle. Thus, among those examined a minimum of 13 out of the 74 parents were affected.
Examination of the sibs of the probands was less intensive, but out of 29 brothers and sisters clinically evaluated 9 presented asymmetry of the lower lip.
Interviews with the mothers of the probands revealed that more than half of the families had one or more similarly affected individuals and in 3 families (Cases 20, 25 and 28) individual cases were diagnosed in consecutive generations ( Fig. 2 and 3 ).
(a)
A female twin pair (Fig. 2) who were of similar appearance and who had often been mistaken for one another, and who showed identity with respect to the ABO, MNSs, Rh, Kell, Duffy, and Lewis blood groups were discordant for asymmetry of the lower lip.
No cases of consanguinity were found among the parents of the probands. 
Discussion
Congenital hypoplasia of the depressor anguli oris muscle is not associated with evidence of trauma in the birth process. Perlman and Reisner (1973) reported 41 cases among 6 360 newborns, an incidence of 6. 5 %. Our material, drawn from a prospective survey of consecutive births, gave an incidence of 8 2%. Marino (1953) and Nelson and Eng (1972) stated that the anomaly is not rare. Their data, however, do not provide a basis for an estimation of the incidence of this condition. From most of the recently published additional studies no conclusions can be drawn on the frequency of the anomaly as the material used was from general paediatric hospitals and neurological and otolaryngological clinics (Hoefnagel and Penry, 1960; Cayler, 1969; McHugh, Sowden, and Levitt, 1969) .
In 3 out of 37 patients facial asymmetry coexisted with other minor anomalies that had no real significance. In 3 instances, however, major congenital defects coexisted with the hypoplasia of the depressor anguli oris muscle. Perlman and Reisner (1973) reported associated congenital anomalies of 2 in 41 cases.
Certainly hypoplasia of the muscle should not be regarded as a sign of comparable value to the finding of a single umbilical artery (Pape and Pickering 1972) .
In adults the downward 'droop' of the intact side will most likely be missed unless specifically looked for. In affected relatives the cosmetic defect decreases with age. As Nelson and Eng (1972) stated, it is likely that the asymmetry would be hardly noticeable if the subject avoided broad smiling or grimacing.
The high incidence of affected individuals among the first-degree relatives of the probands suggests that hereditary factors may be involved. The distribution of secondary cases in the families and the fact that two probably monozygous twins show discordance, is strong evidence against any simple monogenic pattern of inheritance and in favour of a more complex aetiology, probably multifactorial. 
